Background: To contribute to a fuller appreciation of Ghana's HIV epidemic, this paper presents various profiles of the Ghanaian HIV-affected household. To comprehensively tackle the HIV epidemic in Ghana, the profiles would provide stakeholders with ready information for policy formulation. Methods: We used data from a nationally representative survey that measured livelihood activities, household asset wealth, household composition, health, and nutrition variables of 1745 HIV-affected households. From these emerged various profiles. Results: About 50% of the households are headed by females. Households headed by men have an average size of three members, compared to two for female-headed households. There are far more AIDS widows than widowers. The annual death rate among the surveyed households was about 1000 per 100,000-households. Relatively more deaths occurred in male-headed households. Two-thirds of the households were asset poor. Various coping strategies were instituted by the households in reaction to threat of food insecurity. The national prevalence of chronic energy deficiency is 16%. Conclusions: Our data show that age of household head, hosting of a chronically ill member, and average size of household differed by sex of household head. The annual death rate of 1000 per 100,000 households is very high.
Introduction
For close to three decades, the HIV epidemic in Ghana has been recognized as a critical public health issue [1] . Ghana's response to HIV in the late 1980s was to manage it as yet another disease; this was directed by Ministry of Health (MoH). This response led to the establishment of the National AIDS Control Programme (NACP) in 1987. Thirteen years later, the complex nature of the epidemic compelled Ghana to adopt a multi-sectoral approach and a decentralized coordination system for its HIV response. This led to the establishment of the Ghana AIDS Commission (GAC) in 2000. The GAC spearheaded the development of the National Strategic Framework (NSF) I to guide the National Response from 2003-2005 and a NSF II, which guided Ghana's response from 2006-2010 [2] . Ghana's response over the years has centered on three thematic areas: prevention, treatment and care, and mitigation of socio-economic effects of HIV.
The HIV epidemic in Ghana continues to be a generalized one. However, the annual HIV sentinel surveillance reports suggest a downward trend in HIV prevalence: from a 3.6% in 2003, it saw a marginal reduction to 3.2% in 2006 and a further reduction to 2.2% in 2008. The prevalence in years 2010 and 2011 was 2.0%; this has since reduced to 1.5% in 2012 [3] . The total number of infected adults was estimated in 2010 to be 225,478 including 30,439 children. There were a total of 12,077 new infections in 2011 compared to 14,165 new infections in 2010 [2] . The estimated annual AIDS deaths for 2010 and 2011 were 17,230 and 15,263 respectively (GAC, 2012). While the overall HIV prevalence rate seems to be stabilizing in Ghana, there are considerable variations by geographic region, and urban-rural residence [3] . Such variability in prevalence may also have disparate impacts on affected households. In Ghana and other African countries, rural households have been shown to be the most burdened by HIV [4] [5] .
Earlier studies have clarified how HIV and AIDS affect household economy and wealth [6] - [8] . Chronic adult HIV morbidity causes loss of productivity due to absenteeism, inability to work and the loss of the primary sources of household income. The loss in household income is accompanied by increase in household expenditure on HIV-related out-of-pocket needs, food and other bills [5] . These and the high dependency ratios in household as a result of chronic morbidity or death could have a telling effect on household asset wealth and financial instability. It is therefore reasonable to argue that the health status of the family as an unit, is affected by HIV and AIDS. Health impacts on HIV-affected households include loss of labor time, funeral and medical bills [6] [7] . It has previously been shown that, HIV/AIDS often exacerbates economic and social vulnerability [7] [9]. Households affected by HIV have a higher prevalence of food insecurity and macro and micronutrient deficiencies [10] - [12] . In Ghana for example, food insecurity is a major problem among the general population [13] . The problem is worst among HIV-affected households. Using data from a nationally representative survey involving 1745 HIV-affected households, we present the socio-demographic profiles, family headship dynamics, health profiles, household asset wealth, and livelihood strategies of the Ghanaian HIV-affected household.
Methods

Design and Methodology
The sampling procedure of this national representative cross-sectional survey is detailed elsewhere [14] . Respondents were sampled from all of the ten regions in Ghana. Regional sample sizes were adjusted according to the size of each region in terms of number of persons living with HIV (PLHIV), and the proportion of PLHIV treated at different periods (pre 2007; 2008; and post 2009 ). This manuscript is based on a total of 1745 questionnaires representing 1745 HIV-affected households, which were retained after data cleaning. PLHIVs from selected households were approached to schedule household interviews using the assessment questionnaire. Interviews took place in the interviewee's home.
Assessment of Coping Strategies
To explore the concept of coping, a simple numeric score, referred to as coping strategy index (CSI) is con-structed using a series of questions about how households cope with a shortfall in food for consumption. The variables considered address the recurrent situation faced by the household, and the coping strategies adopted to deal with food insecurity. The variables include limiting portion size at mealtimes, reducing number of meals eaten per day, skipping an entire day's meal, borrowing food or relying on help from friends or relatives, relying on less expensive or less preferred foods, hunting/gathering unusual types or amounts of wild food, harvesting immature crops (e.g. green maize) and sending household members to eat elsewhere. The frequency of a household using one or more of these strategies in order to have access to food three months preceding the survey was documented.
Computation of Household Asset Wealth
Asset wealth was assessed in the survey through questions on the type of asset owned by the household-these assets fall into two general categories, one describing the standard of living of the household (assets such as chairs, tables), and the other associated with income earning possibilities (items such as pop-corn machines, telephone booths or hairdryers etc.). Households were split into three broad classes, according to how many different types of asset they own-"asset poor"; "asset medium"; and "asset rich".
Computation of Effective Dependency Rate
The effective dependency rate measures the share of total household members that is below or above working age plus those of working age who are chronically ill. For every household, the numbers of these three categories of members were subtracted from the total household size and expressed as a percentage. It is worthy of note that this does not address the actual employment status of the members.
Ethical Considerations
This study protocol was reviewed and approved by the Ghana Health Service Ethical Review Committee to ensure that the study adhered to both local and international standards for protecting the rights and safety of human subjects in research. Informed consent was obtained from all participants after the objectives and the methodology of the study was explained to them. In addition, participants were assured of privacy and confidentiality.
Result
Demographic Profiles and Household Composition
The majority of the respondents were females (75%). The proportion of female-headed HIV-infected households is almost equal to male-headed households although there are notable regional variations. The average size of households differed by household headship. Those headed by men had on average three members, compared to two for female-headed households. Forty-one percent of respondents are married, 15% are divorced, and 20% are widowed. About 40% have attained at least high school education ( Table 1) .
Sources of Livelihood, Household Asset Wealth, and Effective Dependency Rate
The main sources of household income are from petty trading, cash crop production, skilled trade and casual labor. Other sources include remittances and income from wage employment. About two-thirds of HIV affected households were asset poor. With the exception of Central region with an asset poor rate of 37%, all other regions recorded higher proportions of asset poor households; these ranged from 72% -90% ( Table 1) .
The national effective dependency rate of 48.5% does not compare with dependency rates of some of the regions. Northern region has the highest proportion of effective dependents per household (75%). The Eastern region was the second highest with an effective dependent ratio of 65%. The Central, Upper east, Upper west, and Western regions each recorded a rate close to the national average. The national capital (Greater Accra region) recorded the lowest number of effective dependents per household-40% (data not shown).
Nutrition Profile: Chronic Energy Deficiency (BMI < 18.5 kg/m 2 )
The study measured chronic energy deficiency in adults in HIV affected households using body mass index (BMI). Chronic energy deficiency is highest in the Central Region (27.5%). The Upper East region has the lowest proportion of chronic energy deficient members. Regional distribution of the main respondents in state of chronic energy deficiency is shown in Table 1 .
Age of Household Head by Sex and Region and Household Level Morbidity, Mortality, Orphanhood
The age structure of household heads differed by region. Most noticeable is the relative concentration of young male heads in Central region. Almost three out of four household heads in this region were aged 20 -39 years ( Table 2 ). The Western region has the youngest age structure of household heads. About 16% of households in the western region were headed by teenagers compared to 5.4% in the Central region. In the other 10 regions, no clear relationship existed between age, sex and household headships ( Table 2) .
A little over 5% of all households reported at least one chronically ill member with the Central and Upper West regions recording the higher proportions. There is no observed predominance of chronic illness by sex of household head ( Table 2) .
The annual death rate is about one thousand per 100,000-households with larger proportions of the deaths recorded in male-headed households ( Table 2) . Less than 2% of HIV affected households have at least one orphan although differences emerged by regions ( Table 2 ). In the Ashanti, Upper West, Upper East, and Northern regions, for example, the proportion of households with orphans are greater compared to the national average of 1.1%. The Upper East region recorded the highest prevalence households with orphans (9.3%). Over all, the proportion of households that are orphaned is higher among female-headed ( Table 2) .
Coping Strategies Instituted by HIV-Affected Households
Our data show that households affected by food insecurity employ short-term different behavioral responses (food consumption coping strategies) to manage food shortages in the household. The frequency with which households adopted various coping strategies ranged from 5.6% to 61.3% (Figure 1) . The three most important coping strategies used by households to cushion food insufficiency were limiting portion size (61.3%), reducing number of meals per day (59.5%) and relying on less expensive foods (56.2%). Conversely, the least employed strategies included household member going begging (5.6%), eating elsewhere (6.7%) and harvesting immature crop (7.6%). It is worth noting that most households do not use a single strategy, but a combination of strategies.
Antiretroviral Therapy Uptake by Qualified Household Members
The survey collected data on antiretroviral therapy uptake by qualified household members. Nationally, majority of the HIV-positive persons on therapy initiated treatment between years 2007-2010. Over 80 percent of the HIV-positive persons in the households surveyed indicated that they always took the correct number of pills; took their medicine at the right time; and took their medicine with the appropriate food (Figure 2) . Those who Table 2 . Age of household head by sex and region and household level morbidity, mortality, and orphanhood. 
Discussion
We have presented the socio-demographic profiles, sources of livelihood, household asset wealth, coping strategies, nutrition, and health profiles of 1745 HIV-affected households in Ghana. Our analyses are descriptive in nature; and therefore encourage that caution be exercised when generalizations beyond this descriptive perspectives are done. Our data showed that household composition patterns differed by region. We found it worth noting that in a patriarchal society such as Ghana's, women were as likely as men to head a household. This is possibly due to the effect of the HIV disease on household headship dynamics. There were also regional variations in terms of the ages of household heads and household sizes in both male and female-headed households. For example, the Central region reported over 70% of the youngest age structure (20 -39). The age and sex of household heads have implications on economic status, ability of households to support and care for HIV patients, and ultimately health status. The current analysis reveals low educational attainment by the majority of the respondents. We attribute this partly to the higher proportion of females in the sample. Previous analysis revealed that women generally had lower levels of education compared with men in Ghana and this is also associated with their low socioeconomic status [15] . The low levels of education of the household heads could also influence decision regarding the seeking of HIV care and treatment, the nature of support and care for household members in need [4] .
We show that households affected by HIV or AIDS are vulnerable in many ways. The fact that 76% of the HIV infected households had "ever been married" but only 41% are still engaged in these unions indicates the vulnerability of marital couples to divorce or death. Various studies have documented the impact of HIV on marriage [6] [16] [17] . Laura Porter and others had earlier espoused that women' HIV disclosure status is a factor influencing higher divorce rate among women infected with HIV [18] .
Sources of household income in HIV infected households indicated by this study concur with findings from other nationally representative Ghanaian survey [15] . The main sources identified were from petty trading, cash crop production, casual labor, skilled trade, formal salary, remittances and casual labor ( Table 1) . However, since most of the households had income sources from informal activities, a household's economic status would be more enhanced if they received income from multiple sources than just from one source.
The proportion of households that experienced illness three months prior to the survey and the annual death rate are presented in Table 2 . We found the annual death rate of 1000 per 100,000 too high especially in an era of antiretroviral therapy (ART). It may be instructive to note that even though treatment scale-up efforts resulted in about 64% of identified and eligible pregnant women receiving ART for prevention of mother-to-child transmission of HIV (PMTCT) in 2011, only about 30% of the close to 100,000 adults and 14.8% of about 12,000 children eligible for ART received them in 2009 [2] .
There is an acknowledged relationship between HIV infection, other illnesses, and dependency ratio [7] [19]. Episodes of death and illness due to HIV increases dependency ratio, and also push households into financial burden and food insecurity. The death of an adult member in a households increase dependency ratios in many households. Madhavan et al. using data from a surveillance system investigated whether mortality from AIDS differed from other causes of death in its effect on household dependency ratio [19] . Their data showed that migration into and out of the household in anticipation, or in response to death is a key source of change in the household dependency ratio. Similarly, Thurlow et al. in their paper that estimated the economic impact of HIV/ AIDS on South Africa conclude that the increase in economic growth that results from addressing HIV/AIDS is sufficient to offset the population pressure placed on income poverty. They note that the incentives to mitigate HIV/AIDS lie not only with poorer infected households, but also with uninfected higher income households [7] .
The survey collected data on antiretroviral therapy uptake by qualified household members. Over 80 percent of the HIV-positive persons in the households surveyed indicated that they always took the correct number of pills, took their medicine at the right time and took their medicine with the appropriate food (Figure 2) . It should be noted, however, that these statistics are based on self-reported evidence, which has the tendency of overestimating the outcome. Those who could not adhere to the treatment regimen cited lack of money as reason for not taking their medication with the appropriate food. Others stated forgetfulness or time inconvenience as reasons for not taking their medications at the right time. Yet others indicated side effects as the reason for not taking the correct number of pills. Addressing these documented barriers to adherence may be helpful to the successful implementation of country's ART interventions.
Although research remains inconclusive between poverty and the spread of HIV, particularly in sub-Saharan Africa, unequal distribution of income and food insecurity appears to stimulate the spread of HIV [20] [21] . The role of household food security among people living with HIV is an important contributing factor in the successful treatment of PLHIV. As discussed earlier, the epidemic can create food insecurity and malnutrition by increasing medical costs and reducing the productivity of the workforce, impacting heavily upon people's livelihoods and health seeking behavior [22] . The loss of income, in addition to rising medical costs, reduces the ability of people giving care to work themselves, pushing HIV-affected households deeper into poverty. In many cases, households simply dissolve because parents die and children are sent to relatives for care and upbringing [23] . Some studies on the economic impact of HIV and antiretroviral treatment (ART) on individuals and households in Zambia and Kenya reported that two-thirds of HIV-affected households had to sell at least some of their land, capital or household property to pay for treatment [23] .
Another attribute of the studied households worth discussion is their coping strategies. Various coping strategies were instituted by the HIV-affected households in this study including skipping an entire day's meal (13%), harvesting immature crops (7.6%), and begging (5.6%). We believe that the behavior may be symptomatic of the critical challenges HIV infection poses to household livelihood. Given that most households in the current study were asset poor, and the long established association between household asset wealth and institution of coping strategies [8] [24] [25] , elimination of these negative coping behaviors could be addressed through a policy focusing on helping HIV-affected households to gradually build up their asset base.
Conclusion
The attributes of the HIV-affected households are gendered in many ways. The age of household head, hosting of a chronically ill member, and average size of household differed by sex of household head. Males were more likely to head larger households; females on the other hand were more likely to start heading households at an earlier age. Female-headed households were more likely to host a chronically ill member. The prevalence of negative coping strategies by HIV-affected households in reaction to threat of food insecurity was very prevalent. The annual death rate of 1000 per 100,000 households is very high.
